Role of conserved and nonconserved residues in the Ca(2+)-dependent carbohydrate-recognition domain of a rat mannose-binding protein. Analysis by random cassette mutagenesis.
The carbohydrate-recognition domain of rat serum mannose-binding protein A has been subjected to random cassette mutagenesis. Mutant domains, expressed in bacteria, were initially screened for binding to invertase-coated nitrocellulose and then analyzed further for Ca2+ affinity, saccharide binding, resistance to proteolysis, and oligomerization. The results are consistent with previous evolutionary and structural studies. Six out of seven completely inactive mutants have changes in residues directly involved in ligating Ca2+. Most changes in conserved residues which form part of the hydrophobic core characteristic of Ca(2+)-dependent (C-type) animal lectins result in decreased affinity for Ca2+, even though these residues are distant from the Ca2+ sites. Changes can be made in large portions of the surface without affecting saccharide binding. The results indicate that the precise arrangement of the regular portion of the domain containing the hydrophobic core is necessary for formation of a stable Ca(2+)-ligated structure under physiological conditions. The data also suggest that the saccharide-binding site is likely to be in close proximity to the bound Ca2+.